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gplOO gene. This fragment was digested with £coRV and Xkol and cloned into 
beoRV/Xhel dieted NVQH6MC5r.O generating plasmid C5H6MELgplOQ #5 
which contains the gplOO gene linkec to fheH6piomoter 

The gplUU gene m plasmid C5H6MfcLgpl00 P5 was sequenced using 
5 custom primers A 65bp deletion was found m this clone and shown to be 
present in pCDNA3-gpl00 Plasmid PCRll-gplOO was used in PCR with 
oligonucleotides MELgp05{5'<CC-ATC-TGG<TC-TTG~GTC~3') (SEQ.ID NO 
115} and MELgpl3 (5' TG A-C AT-CTC~T( XT-C AG-TGT-GG7 -3' s (SnqiDNO. 116) 
to generate □ 0.6kb fragment This fragment was digested with BamHl and 

10 Abp7l$ and heated to a 6.5kb A$p?lS/BamHl (partial) fragment from 
CSHfiMFI gplOO #5 generating pia&mid C5H6MELgpl00 which contains the 
entire gp300 gene under the control of the TT6 promoter 

Pre-exist rng plasmid pC5Ht->Mh( gplOO was used as template for site 
directed mutagenesis of the two CTL epitopes beginning at amino acids 2UV and 

15 280, respectively. Primer* used were 
209-A 

GCI CAG CCT ICA CCA HA R,G ACC AGG TGC CTT TCT CC 
(SEQ.ID.NCU17) 

209-B 

20 GGA GAA AGG CAC CTG GTC CAT AAT GGT GAA GGC TGA CG 
(SEQJDJNCUIS) 

280-A 

GAG CCT GGC CCA GTC ACT GTT CAG GIG GTC CTG CAG GC 
(SEQ.ID.NO.119) 
25 280-B 

GCC TGC AGG ACC ACC TGA ACA GTG ACT GGG CCA GGC TC 
(SEQ.ID.NO.120) 

A section containing the modified epitopes was sequenced and isolated 
as a 440 bp Ncol/MluNt fragment. This fragment was tigated into 
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pC5H6MELgplOO digested with Nco'l and MluNl, creating a piasmid with the 
complete gplOO with the modified epitopes 209-2M and 280-9 V. 

Sequence data revealed a G to C substitution at bp# 10, changing a.a. # 4 
from a Valine to a Leucine. This was corrected by PGR using the following 
5 primer pair; 
MEL25 

GCT CCG GGA TCC CCG GCG ATG GTA GAC ACT CAC TTC CAT CGT GTG 

TGT GCC CAG CAT TG (SEQ.ID.NO.121) 

MEL27 

10 ATC GCG ATA TCC GTT AAG TTT GTA TCG TAA TGG ATC TGG TCC TAA 
AAA GAT GCC TTC TI (SfcQ IU.NO.122) 

MEL25 changes bpU 549 from a C to a G deploying the unique i\'<ro1 site 
for easier screening ]t does not change the ammo acid 

The resulting PGR fragment was digested with BamHl and I coR5 and 
15 replaced the equivalent fragment correcting the error. The resulting plasmid is 
pCSgpi00-M which 3S shown in Figure 3 (SfcQJU>JCU23) 
Genetic modification of the recipient 

Recombiration between donor plasmid pC5gp100M and ALVAC(2) 
rescuing virus generated recombinant virus vCP1584, which contains the 
20 vaccinia f 16 promoted modified human gplOO m the C5 locus. 
EXAMPLE 3 

Screening for the iden tification and purification of recombinant org anisms 

The aspects of screening for the identification and purification of a 
recombinant organism of the present invention is set out below. 
25 (1) Plaque p urification was done using m bitu plaque hybridization 

(Piccini et al , Methods ot Fn/.ymol 153 ^4 S (1987)) was used to identify 
recombinant \ iruse& and to demonstrate punts' of nnal virus preparations. In 
situ plaque hybridization analysis was performed with radiolabelied probes 
specific for the gplOO construct (a 5S0 bp fragment) and the C5 insertion locus. 
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(2) Restriction analysis: Viral genomic DNA was isolated from cells 
infected with ALVAC parent or AI.VAC(2)-gpl00M fvCP1584) The genomic. 
DNA was, digested with restriction endonudeat.es (HimilU, Fsf I or fWlID. The 
resultant DNA fragments were fractionated hy electrophoresis through an 

5 agarose gel and visual tzt'd hy ethidmm bromide staining. The insertion of the 
mod gplOO expression cassette at the C5 locus was confirmed. 

(3) Iromuno precipi ration analyses . These weie performed using 
radiolabeled lysates derived from uninfected fTel^i cells or cells infected with 
either ALVAC parental virus, ALVAC-^plOO {v( PJ4655 or AiA'AC(2)-gplU0M 

10 (vCP1584) as described previously (Taylor et al I Virol 64:1441 {1990)1 Briefly, 
Tie! a cell cultures were infected at an m.o.i. of 10 pfu/cell in methionine-free 
media supplemented with [35S]-methionme (35uCi/ml). At 18 hrs. post 
infection, cells were lysed. Immunopreeipitation was p^rSormpd nsmg a rabbit 
anti gplOO serum {AZN-I AM, received from M Schreurs University of 

15 Nrjtnegen, Netherlands) Immunoprectpitatos were fractionated on a W<> SDS- 
Polva^rylarmde gel. The gel was fixed and treated for fluorography with 1M Na- 
salicylate for 1 /2 hr The dried gel was exposed to Kodak XAR-2 film to visualize 
the protem species. Remits with anti-gplOO demonstrate expression of gplOO in 
ALVAC-gplOO infected HeLa cells but not for parentally infected cells, (See 

20 Figure 6) 

('*) Western Blot HeLa cells were infected for 18 hours at a multrplicitv 
of 10 pfu/cell with ALVAO2)-g P l00M (vCTI'W), Al VAC-gplOO lvCP1465) or 
ALVAC Cell 1> sates were separated by SDSPACE and transferred to 
nitrocellulose. The blot was incubated with A2N-LAM (1/5000 dilution) 

25 followed by HRP conjugated swine anti-iabbit utilizing the enhanced 
chemiiuminescenre (FCI.) detection method (Ameisham). Results demonstrate 
expression of full length gplOO in ALVAOgplHO and ALVAC{2)-gp100M 
infected cells. (See Figure 7). 

(?) Plaque imm uno screen an alysis This was performed on vCP1581 

30 material to determine phenotypic stability of the virus upon passaging. The 
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phenotypic stability of production batch material of ALVAC-gplGGM (vCP1584) 
was analyzed by an immunlogical plaque assay which measures expression of 
the inserted genes at the plaque level. The assay utilizing penneabiiized cells for 
detection of intracellular as well as surface expression of HgplOOmod was chosen 
5 for this test. 

Test and control reagents {ALVAC(2)-gplO0M (vCP1584) and ALVAC 
standard and At.VAC~gp1.00M, respectively) were plated on CEF monolayers 
under agarose at dilutions resulting in 40-200 plaques per 60 mm dish. .120 hours 
after incubation at 37°C, the infected monolayers were processed by plaque 

10 immunoassay for detection of internal expression of gplOOM. Positive and 
negative plaques were counted for test and control samples. The primary 
antibody used was Monoclonal Anti~HMB50 at 1:800 dilution. A secondary 
antibody used was horse radish peroxidase (HRP)-conjugated rabbit anti-mouse 
antiserum diluted 1:500. 

15 The result of analysis of internal expression of Human modified gplOO 

by individual plaques produced by (vCP'1584) is presented in Table 1. 

The result demonstrates that 98.7% of the plaque population of ALVAC- 
gplOOM is expressing gplOOM indicating that ALVAC-gplOOM is phenotypically 
stable. 

20 Results of the plaque immunoscreen analysis demonstrate that 

ALVAC(2)-gpl00M is phenotypically stable with respect to expression of gplOO. 

(6) NHd^dfi.^qMfinffi.jaiQaJyais. This was performed on vCP1584 to 
validate the nucleotide sequence of the H6~promoted melanoma gplOOM. 
cassette. The sequence analysis revealed no nucleotide differences relative to the 

25 expected sequence, thus no mutations were introducted during the production of 
vCP1584. In order to carry out this analysis, a pool of plasmid clones containing 
a 2.2 kb PCR-derived fragment (encompassing the H6-promoted melanoma 
gplOOM cassette), generated from vCP1584 genomic DNA was used. 

pBS/1584 was generated by pooling 9 positive clones obtained by the 

30 ligation of a 2.2 kb PCR fragment (containing the H6~promoted melanoma 
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gplOOM cassette from vCP1584), into pBS-sk-(Stratogene), The 2.2 kb PCR 
fragment was derived from vCP'1584 genomic DNA with the oligonucleotide 
primers, IDC5-1 and 1DC5-2 (Figure 5). The nucleotide sequence of the 
oligonucleotide primers used to sequence pBS/1584 are listed in Figure 5. 
5 EXAMPLE 4 

This example provides results from injection in cynomolgus monkeys of 
modified gplOO molecules. 
MMhodsaM.Expmmentd.Des 
Test System 

10 Cvnomolgus monkeys ( Macaca fasckularis ) purpose bred animals. 

Supplier: Sieonbrec "Simian Conservation Breeding & Research Center Inc.", 

Fema Building, 44 Gil Puyat Avenue Makati, Metro Manila, Philippines. 

Number of animals in the study: 12 (6 males and 6 females). 

Age at initiation of treatment: 26 to 38 months. 
15 ~ Body weight range at initiation of treatment (day -1): 

-males: 1.73 to 2.34 kg 

- females: 1.71 to 2.65 kg. 
Animal Husbandry 

- Housing: one air-conditioned room; 
20 - temperature: 19 to 25"C {target range), 

- relative humidity: >40% 

- air changes; minimum 8 air changes per hour, 

- lighting cycle: 12 hours light (artificial)/!! hours dark. 

- Caging: animals were housed singly in stainless steel mesh cages 
25 (approxim a tely 540 x 8 1 0 x 760 mm). 

- Diet: expanded complete commercial primate diet (Mazuri diet, Special Diet 
Services Ltd., Witham, Essex, CMS, 3AD, Great Britain) analyzed for chemical 
and bacterial contaminants. 

Quantity distributed: lOOg diet/animal/day. 
30 In addition, animals received fruit daily (apple or banana) 
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Animals were fasted for at least 16 hours before blood sampling for clinical 
laboratory investigations and before necropsy. 

- Water: drinking water ad libitum (via bottles). 

- Contaminants; no known contaminants were present in diet or water at levels 
5 which might have interfered with achieving the objective of the study. 

Pre-Treatment Procedures 

- Animal health procedure: all animals received a clinical examination for ill- 
health on arrival and a veterinary clinical examination during the acclimatization 
period* 

10 - Acclimatization period: at least 3 weeks between animal arrival and start of 
treatment. 

Experimental Design 

- Allocation to treatment groups was performed during the acclimatization 
period using a random allocation procedure based on body weight classes. 

15 ~ Animals were assigned to the treatment groups shown in Table 2. The dose 
levels administered were shown in Table 3. 
Administration of the Test/Control Articles 
Group 1 and 2 Animals 

~ Method of administration: injection in the left inguinal lymph node. Animals 
20 were lightly anaesthetized before each administration fey an intramuscular 
injection of ketmine hydrochloride (Imalgene® 500 - MeriaL Lyon, France). The 
same lymph node was injected on each occasion (left side). Each injection was 
followed by a local disinfection with iodine (Vetedine® - VetoquinoL Lure, 
France). 
25 Group 3 

- Route: subcutaneous. 

- Method of administration: bolus injection using a sterile syringe and needle 
introduced subcutaneously. Four injection sites were used followed by a local 
disinfection with iodine (VetMine® - Vetoquinol, Lure, France). Animals were 

30 also lightly anaesthetized before each administration by an intramuscular 
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injection of ketamine hydrochloride (Imalgene® 500 - Merial, Lyon, France) in 
order to be under the same conditions as groups 1 and 2 animals. 
Four injection sites in the dorsal cervical/interscapular regions were used as 
shown in Table 4. 
5 ELISPOT Analysis 

An ELISPOT assay was used in order to assess the cell, mediated immune 
response generated in the monkeys in the various treatment groups. In 
particular, an ELISPOT IFNy assay was used in order to measure IFNy 
production from T lymphocytes obtained from the monkeys in response to 
10 gplOO antigens. 

Materials and Methods 

Plates: MILLIPORE Multiscreen HA plate / MAHA $45.10 (96 wells). 

Capture antibodies: MABTECH monoclonal anti-IFNy antibodies /G-Z4 1 

mg/mL. 

15 Detection antibodies: MABTECH monoclonal anti-IFNy antibodies/7-B6-l-biotin 

1 mg/mL. 

Enzyme: SIGMA, Extra vidin-PA conjuate/E2636 

Substrate: BIORAD, NBT/BCIP - Alkaline phosphatase conjugate substrate 
kit/ref: 170-64 32. 
20 Coating 

Place 1.00 ill, per well of capture antibodies at 1 Ug/mL diluted at 1/1000 in 
carbonate bicarbonate buffer Q.1M pH 9.6 into the multiwell plate. Incubate 
overnight at 4°C Wash 4 times in IX PBS. 
Saturation 

25 Place 200 pL per well of JRPM1 supplemented with 10% FCS, non essential amino 
acids, pyruvate/ Hepes buffer and Peni-Strepto. Incubate 2 hours at 37*C 

Test 

Cells from the immunized animals are tested against (a) medium alone; (b) 
pooled peptides at a concentration of 1 mg/mL; and (c) a non specific stimulus 
30 (PMA-Iono). The pooled peptides used in this Example to stimulate IPN-y 
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production were derived from gplOO and are illustrated in Tables 5 to 8. The 
final volume of each sample is 200 jjL. Tncubatt 20 hours at 37'C 
Wash 4 times in IX PBS and 0.1)5°/ . Tween 20 
Detection 

5 Placp 100 pi pei well of detection antibodies at 1 jig/mL diluted m 2/1000 IX 
TBS, 1% BSA and 0.w5% Tween 20 Incubate 2 hours at room temperature. Wash 
4 times m IX PBS and 0.05 J* f ween 20. 
Reaction 

Place 100 ul per well ot Extravidin-PA conjugate diluted i/n000 m IX PBS, 1% 
10 BSA and 0.05% Tween 20 Incubate 45 minutes at room temperature Wash 4 
tjmes in 1 X PBS and 0 05% Tween 20 
bubstrate Addition 

Place 100 \iL per well of substrate previously prepared. For example, for 1 plate, 
prepare 9.6 mL of distilled water, 0 4 ml of 25\ buffer, 0 1 mL or solution A 
15 tNBT) and 0.1 mL of solution B (BOP), incubate 30-45 minutes at room 
temperatmt; Wash m distilled watei Dry and transfer to a plastic him. The 
number of spots are counted ushg a Zeiss image analyzer. Kach spot 
corresponds to an individual LFVy secreting T cell 
Results 

20 The results of the FI ISPOT analysis are shown tn Figures 8-11. The 

results demonstrate that of the animals tested, 2 out of 2 (i.e. 100%) or the 
animals that received the intranodal administration of the gplOO antigen, and 2 
out of 4 (le. 50%) of the animals that received the subcutaneous administration 
of the gplOO antigen had a positive cell mediated immune response 

25 ELISA Analysis 

The ELTSA was performed utilizing standard methodology known m the 
art Bueflv, the human gplOO ("hgplCO ptoduced m Baeulovirus) wa.s diluted m 
coating butter (carbonate- bicarbonate, pHV <->) and added to 96 wells at 
0 5ug/ well Plates were placed at 4°C overnight. Plates were then washed and 

30 blocking buffer (phosphate buffered saline/0.5% Tween 20/1.0% BSA, pH7.2) 
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was added for 2 hours at 37°C The plates were then washed and the sera was 
diluted in dilution buffer {phosphate buffered saline/0.5 % Tween 20/ G.i BSA, 
pH7.2). For thi^ study, monkey sera was diluted to 1:800 and "7" serial 3 fold 
dilutions were done for each sample tcstpd. The human sera controls were 
5 diluted to 1:50 m dilution buffer and "7" serial 2 told dilutions were performed. 
Each dilution was done in duplicate. The piates were incubated a further 2 hours 
at 37 P C. The plate-, were washed and the horse radish peroxidase (HRP)- 
con]ugated anti-human secondary antibody (anti-human Ig whole antibody 
from sheep (Amersham Life Science. NA933}} diluted 1:100 m dilution buffer was 

10 added to the wells and incubated for 1 hour at 37"C. The plates were washed 
and OPD (o-phenylenediarrtme dihydrochloride) substrate with H,CX m substrate 
buffer (50mM phosphate/ 25mM citrate, pH 7.2} was added to the well;,. For a 
kinetics EL1SA, the plate was read repeatedly (2 mmute intervals for 15 minutes) 
unstopped (without "=>top" buffer) Plates were read at 450mm, 

15 Results 

The resulb of the above experiment are presented in Table 9 and m 
Figure 12. The animals of gioup 2 received intranodal injections of ALVAC{2)~ 
gpl00{modl followed by boosts with the modified gplOO peptides 209(2M1 and 
290(0 V); the animals m group 3 received a subcutaneous injection of the 
20 ALVAC(2! construct followed by peptide boosts; the anima's in group 1 received 
intranodal injections of saline a* a control 

As can be seen from Figure 12, both types of injection of the antigens 
induced a significant humoral response to the antigen. 

In summary, the results of this Example demonstrate that injection of a 
25 tumor antigen acceding to the m\ ention induces both a significant humoral and 
cell mediated response. 
EXAMPLE 5 

This example presents data obtained from human melanoma parients 
primed with ALVAC(2)-gpi00M and boosted with modified gplOO peptides 
30 (g209-2M and g280~9V). 
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Immunization Protocol 

5 Patients were immunized subcutaneously in a prime-boost schedule 
with ALVAC{2}-gpl00M ("prime"; lyophiked ALVAC(2)~gplQ0M resuspended 
in 1 ml of 0.4% Nad; 0,5 ml injections (approximately 0.5x1 0™ 9 CCID^ per 
injection)) and peptides g209-2M and g280-9V ("boost"; lOOOjig/peptide in 1 mi 
total volume per week (0.2 ml/injection per day x 5 days)). All patients: 1) were 
HLA-A0201 positive; 2) were between 18 and 70 years of age; 3) exhibited 
pathologically confirmed malignant melanoma; 4) demonstrated 
immunocompetence by reactivity to at least 2 or more out of 7 Cell Mediated 
Immunity (CM!) skin tests; 5) had blood hematology and chemistry values 
within the following ranges: 



I) Hematology: 



II) Chemistry: 



Hemoglobin 
Granulocytes 
Lymphocytes 
Platelets 

Serum creatinine 



IQQg/L 
2.0x1071 
L5x107L 
lOOxlOVL 



< 150 „mo!/L 



Serum total bilrabin 



AST, ALT, and ALP 



Must be < 2x the normal upper 
limit or <5x the normal upper limit 
if due to liver metastases. 



Patients "primed" with ALVAC(2)~gplOOM on weeks 1, 4 and 7; "boosted" with 
peptides on weeks 10 and 13. 

ELXSPOT Analysis: These results are present in Tables 10 and 11, Peripheral 
Blood Mononuclear Cells ("FBMNC") were isolated by density eentrifugation 
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over Ficoll gradients. Cells were bulk-cultured at 3xlOVml in AIM-V media 
along with a mixture of g209-2M and g280-9V or the HLA-A*G201 binding Flu 
peptide (all at 50 j-ig/ml) for 8 days. 11-2 was added on days 3 and 5 of culture. 
Gn day 9, cells were harvested, counted and 2x10 s cells/well plus 50 U/ml IL~2, 
5 with and without the respective peptides/ were plated in nitrocellulose 
membrane containing ELISPOT plates that had been precoated with antHNP-y 
antibodies. The plates were developed after 48 hours of culture. The numbers 
reported are the differences between the average of two wells restirnulated with 
peptide and IL-2 and two wells treated only with IL-2. 
10 Responses are the number of spots (counted by the electronic HL1SPOT 

reader but confirmed in most cases by manual counting) per 2xl0 ? PBMNC. The 
number of CD8+ T cells was not routinely determined but is typically 2-5-fold 
less than this number. 

15 Having illustrated and described the principles of the invention in a 

preferred embodiment, it should be appreciated by those skilled in the art that 
the invention can be modified in arrangement and detail without departure from 
such principles. We claim all modifications coming within the scope of the 
following claims. 

20 Ail publications, patents and patent applications referred to herein, are 

herein incorporated by reference in their entirety to the same extent as If each 
individual publication, patent or patent application was specifically and 
individually indicated to be incorporated by reference in its entirety. 
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TABLE 1 



Analysis o£ expression of gplOO antigen by ALVAC-gp'lOOM 





Human gplOOM 




Positive 
Plaques 


negative 
plaques 


total # of 
plaques 


% 

positive 


ALVACstd. 


0 


571 


571 


0 


vCP1584 


387 


0 


387 


100 


ALVAC 
gplOOmod I, 


875 


11 


886 


98.7 
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Group 
Number 


Route of 
administration 


Treatment days and compound 
administered 


Number of 
Animal* 


1 


Intranodal 


Saline (NaCl 0 <)%)■ days 28, 42 56 
Then 70, 71, 72, 73, 74 
1 hen &4, b? f ob, o/ and Ht> 


4 




Intranodal 


ALV ACt.2) - gplOO mod: days 28, 42, 56 
'mgpltfO peptides days 70, 71, 72, 73, 74 
Then 84.85,8b, b7and 88 


4 


3 


Subcutaneous 


Saline (NaCI 0. L >%>: dav 1 

ALVA02) - tjplOO mod: davs 28. 42. 5t> 

■*mgp!00 peptides: days 70 and 84 


4 



*20<K2M)~IMDQVPFSY (SEQ ID NO, 124); 290{9V) YLEPGPVTV (SEQJD.NCU25) 



5 ■ Group 1 animals (conttol) received the control artkle (saline for injection 
(NaCI 0.9%)). 

• Group 3 animals received the control article (valine for injection (NaCI tW%}} 
on day 1 only. 
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TABLE 3 



Group 
Number 


Dose level 


Dose volume 1 
(ml/administration) 


:t 


Saline (NaCl 0.9%); 0 


0.250 


2 


Dose: 0.25 x W A CCiD SO 

ALVAC (2) - gplOO mod: 0.25 10 M CCID50 

Dose: 200 jig (Total) of peptides IMDQVPFSY 
(209{2M)), and YLEPGPVTV (290(9V)) (lOOjig 
each) 


0.250 
0,2 


3 


Saline (NaCI 0,9%) 

ALVAQ2) - gplOO mod: 0.25 W 7A CCID 50 

Dose: 200 jig (Total) of peptides IMDQVPFSY 
(209(2M)), and YLEPGPVTV <290(9V)) (100|ig 
sach) 


0.250 
0.250 
0.2 
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TA BLE 4 



l>iys 


Si tes used 


1 and 28 


lower left 


42 


upper left 


! ?6 


upper right 


) 


lower left 


84 


lower right 
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TABLES 



Peptide Poo? #.1 



Peptide 






1329 


HL AVK5ALLA VGATK 


SEQ ID NO ^ 


1330 


G.A LLA V G ATK V PEN Q 


SEQ.ID.NO.4 


1331 


VGATKVPRNQDVV LGV 




1332 


V P R N Q D W L G V S K Q L R 


SEQ. ID. NO. & 


1333 


D W LGV S KQ LRTK A W N 


SEQ. ID. NO, 7 


1334 


SRQLRTK A WN ROLYP 




1335 


T K A W N R Q L Y P E \ V T E A 


SEOJD.NO 9 


1336 


R Q L. V P E VV T E A Q R L D C 


SEQ. ID NO. 10 


1337 


E W T E AQ R LDC W RGGQ 


SEQ ID. NO, 11 


1338 


Q R L DC W R GGQ V S L K V 


SEQ.ID.NO. 12 


1339 


W RGGQ V S LK V S N D G P 


SEQ. ID, NO. 13 


1340 


VS EKVSNDGPTL! GA 


SEQ. ID. NO. 14 


1344 


I ALNFPGSQKV LPDG 




1345 


PGS QK V L P DGQ V I W V 


SBQ.ID.NO.16 


1346 


VLPDGQV 1W VNNTI1 


SEQ. ID. NO 17 


1347 


Q V I W V N N TI 1 N GS Q V 


'"<} 0 VO N'O.L?. 


1348 


N N Til N GSQVW GGQ P 


SF.QJD.hiO.jt9 


1349 


N GS Q V W G GQ P V Y PQ £ 


SEQJD.NO.20 


1350 


W CGQPV YPQETDDAC 


SEQJD.NO.2l 


1351 


V YPQETDDAC5 FPDG 


SEQ.ID.NO.22 


1352 


TDD ACIFPDGGPCPS 


5EQJD.NO.23 


1353 


1 1"- PDGGPCFSGS VV SQ 


SEQ.ID.NO.24 


1355 


G SWSQKRSEVYVWKT 


SEQ. ID. NO. 25 


1356 


K RS F V Y V W KT W GQ Y W 


SEQ.ID.NO.26 


1357 


Y V IV K T W GQ Y VV Q V LGG 


SEQ.ID.NO.27 


1358 


W GQ Y W Q V LGG FVS GL 


SPQ lD.NO.2S 


1359 


0 V LGG P V S G LS 1 GTG 


SEQ .ID. NO. 29 



5 
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TABLE 6 



Peptide Pool #2 



Peptide? 


"Sequence' 


SEQ.ID.NO, 


1360 


PVSGLS IGTGR AMLG 


SEQ.ID.NO.30 


1361 


SIGTG R A MLGTH TM E 


SEQ.lD.NO.31 


1362 


R A MLGTH TME V TV V H 


SEQ.ID.MO.32 


1363 


TH TME V T V Y H KR GS R 


SEQ.l'D.NO.33 


1364 


V TV Y H R RGS RSYVPL 


SEQ.tD.NO.34 


1365 


R R GS R S Y V P L A H S 5 5 


SEQiD.KO.3S 


1366 


SYV PLAKSSSAFTl T 


SEQJD.NO.36 


1368 


AFHTDQVPFSVSVS 


SEQ.lD.NO.37 


1369 


DQVPFS VSVSQLR AL 


SEQ.ID.NO.38 


1370 


S V S V SQI.RA EDGGN K 


SEQ.ID.NO. 3 9 


1372 


D GG NKHFLRNQ P LTF 


SEQ.tD.NO.40 


1373 


H F L K N Q P I. IF A L Q L H 


SEQ.ID.NO.4l 


1374 


QPLTF A LQLH DPSGY 


SEQ.ID.NO.42 


1375 


ALQLHDPSGYLAEAD 


SKQ.ID.NO.43 


1379 


DEGDSSGTLISR AJLV 


5EQJD.NO.44 


1380 


STGUSRALV VTHTY 


SEQ.lD.NO.45 




SRALV V THTYLEPGP 


SEQ.ID.NO.46 


3382 


V THTYLEPGP VTAQV 


SEQ.ID.NO.47 


1383 


LEPG P V T A Q V V L Q A A 


SHQ.fD.NO.4S 


3384 


VTAQVVLQAAIPLTS 


SEQ.ID.NO.49 


1385 


VLQAAlPt TSCG5SP 


SEQ.ID NO.50 


1386 


1PLTSCCS5PVPGTT 


SSQ.ID.NO.51 


1388 


VPGTTDGHRPTAEAP 


SEQ.lD.NO.52 


1389 


DCH S PT A E APN TTAG 


SEQ.ID.NO.53 


1390 


TAEA PN TTAGQ V PIT 


SEQiD.NO.54 


1392 


Q V PTTEV V GTTPGQA 


SEQ.tD.NO.55 


1393 


FV VGTTPGQA PTA EP 


SEQ.ID.NO.S6 
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TABLE 7 



Peptide Pool #3 



Peptide 




SEQ.ID.NO. 


1394 


TPGQ A P'I'A E PS GTTS 


SEQ.ID.NO. 57 


1395 


PTA EPS GTTS V Q V PI 


SEQ.fD.NO.58 


1396 


SGTTS VQVPTTEVIS 


SEQ.ID.NO.59 


1397 


VQV PTTEV J STAPV Q 


SEQ.ID.NO.60 


1398 


TEVJSTAPVQMPTAE 


SEQ.iD.NO.61 


1399 


'PA P V QMPT A ESTCMT 


SEQ.lD.NO.62 


1400 


M P T A E S TGM TP 8 K V P 


SEQ.ID.NO. 63 


1401 


S TGMTPEK V P V S E V* M 


SEQ.TD.NO.64 


1402 


PI; K V P VS E V MGTTL A 


SEQ.ID.NfO.65 


1403 


V S B V MGTTL AEMS TP 


SEQ.ID.NO. 66 


1404 


GTTLAEMSTPEATGM 


SEQJD.NO.67 


1405 


E MS T PEAT G MTP A E V 


SEQ.ID.NO. 68 


1408 


S f V V LS GTT A AQ V TT 


SEQ.ID.NO. 69 


1409 


S GTT A A Q V TTT E W V E 


SEQJD.NO.70 


1410 


A Q V TIT E W V BTT A R E 


SEQ.ID.NO. 71 


1411 


TEW V ETTA K ELP1 PE 


SEQ.ID.NO.72 


1412 


TTARET..PI PEPEGPD 


SEQ.ID NO. 73 


1413 


LPiPEPEGPDASSIM 


SEQ.ID.NO.74 


1414 


PEGPDASSrMSTESI 


SEQ.ID.NO.75 


1415 


ASSIMSTSSITGSLG 


SEQ.fUNO.76 


1416 


STESiTCSLGPLLDG 


SEQ.ID.NO.77 


1417 


TGSLGPLLOGTATLR 


SEQJD.NO.78 


1418 


PLLDGTATLRLVKKQ 


SEQ.lD.NO.79 


1419 


TATLRLVKEQVPLDC 


SBQ.iD.NO.80 


1420 


LVKRQV PLDCV LYRY 


SEQJD.NO.8I 


1421 


VPLDCVLYRYGSFSV 


SEQ.ID NO.82 


1422 


VLYRYGSFSVTJ..DIV 


SEQ.ID.NO.83 
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Table 8 



Peptide Fool #4 



Peptide 


Sequence 


SEQ.ID. NO. 


1424 


TLDI VQGIESAEILQ 


SEQJD NO.84 


1425 


Q GI ES A E I LQ A V P S G 


SEQJD. NO.85 




AEILQA VP5GEGDAF 


SEQJD NO.86 


1427 


AVPSGEGDAFELTVS 


5EQ.iD.NO.87 


142S 


EGD A F E LTV 5 CQGGL 


SEQJD. NO.S8 


1429 


ELTVSCQGGLPKSAG 


SEQJD.NO.89 


1.430 


CQGGLPKEACME15S 


SEQ.iD.NO.90 


1431 


PKEACMEISSPGCQP 


SEQ.ID.NO.9! 


1432 


M.E 1 S S PGC Q P P A QRL 


SEQJD. NO.92 


1434 


PAQRLCQPVLPS PAC 


SEQ.1D.NO. 93 


1435 


C Q P V I..P SPACQLVLH 


SEQ.ID.NO.94 


H^fi 


PS PACQLV I..HQI 1..KG 


SEQJD. NO. 95 


143? 


QLVLHQ11.KGGSGTY 


SBQ.ID.NQ.96 


1441 


LADTNSLAVVSTQLI 


SEQ.ID.NO.97 


1442 


SLAVVSIQL1MPGQE 


SBQ.ID.NO. l >8 


1443 


S TQ L I MP G Q EA G L GQ 


SEQ.ID.NO.99 


1444 


MPGQ E A Gl.GQ V P L I V 


SEQJD. NO. 100 


1445 


AGLGQVPL1VG1LLV 


SEQ.ID.NO.101 


1448 


LMAVVLASLIVRRRL 


5EQ.JD.NO. 102 


1450 


YRRRLMKQDE3 V PQL 


SF.QJD.NO.1U3 


1451 


MKQDFSVPQLPHSSS 


SEQ ID, NO. 104 


1452 


5VPQLPHSSSHWLRL 


SEQ.1D.NO.105 


1453 


PHSSSHWLRLPRIFC 


SEQJD.NfO.106 


1454 


HWLIU.PRIFC.SCPIG 


SEQ.ID.NO.Hi7 


1455 


PR[FCSCP1GENSPL 


SEQ.iD.NO.108 



5 
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TABLE 9 





DAY (mOD/min) 


Monkey # 


0 


57 


68 


96 


1. 


3 


5 


2 


2 


2 


4 


6 


12 


10 


3 


7 


6 


10 


8 


4 


7 


6 


8 


8 


5 


5 


9 


20 


15 


6 


11 


8 


1.0 


12 


7 


11 


23 


51 


30 


8 




30 


70 


22 


9 


1 


7 


5 


3 


10 


2 


6 


6 


4 


11 


3 


7 


14 


8 


12 


6 


9 


.15 


6 



- 65 - 
TABLE 10 



GplOQ-spectfic r esponses to g209-2 M and g280-9V* 



Patient 


Pre V 1 
Injection 


Pre T* 


Pre 3 rf 
Injection 


Pre 4 th 
Injection 


Pre 5* 
Injection 


4 wks post 
vaccination 


#\ 


0 


0 


0 


ND 


ND 


2±1,4 


#2 


0 


14±2.8 


54jt6.4 


16*7-8 




ND 


#3 


0 


0 


ND 


ND 


ND 


ND 


#4 


0 


0 


24+13.4 


1±2.1 


ND 


ND 


#5 


ND 


6±6A 


ND 


ND 


ND 


ND 



5 



TABLE 11 

10 Fiu-pep tide s pecific resp onses* 



Patient 


Pre 1" 
Injection 


Pre 2^ 
Injection 


Pre 3 s 
Injection 


Pre 4 th 
Injection 


Pre 5* 
Injection 


4 *vks post 
vaccination 


#1 


>150 


ND 


>7Q 


ND 


ND 


12.5 


#2 


ND 


0 


24 


0 


ND 


ND 


#3 


215 


7 


ND 


ND 


ND 


ND 


U 


0 


29 


13.5 


11.5 


ND 


ND 


m 


ND 


>200 


ND 


ND 


ND 


ND 



* ND signifies that the values were not determined for the sample. 
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WE CLAIM: 

1. Art isolated and purified modified gplOO molecule capable of modulating 
art immune response in an animal. 

5 

2. A molecule according to claim 1 having a nucleic acid sequence shown 
in Figure 1 (SEQJD.NO.1). 

3. A molecule according to claim 1 or 2 which comprises: 

10 fa) a nucleic acid sequence as shown in Figure 1 (SHQ.ID.NO.l) wherein 

T can also be U; 

(b) nucleic acid sequences complementary to (a); 

(c) nucleic acid sequences which are homologous to (a) or fh); 

(d) a fragment of (a) to (c); 

15 (e) a nucleic acid which will hybridize to (a) to (d) under strmgent 

hybridization conditions; and 

(0 a nucleic acid molecule differing from any of the nucleic acids of (a) to 
(d) in codon sequences due to the degeneracy of the genetic code. 

20 4. The nucleic acid of any one of claims 1-3 wherein the nucleic acid is 
selected from the group consisting of viral nucleic acid, plasmid, bacterial DNA, 
naked /free DNA, and RNA. 

5. A viral nucleic acid of claim 4 wherein the virus is selected from 
25 adenovirus, alphavirus or poxvirus, 

6. A poxvirus of claim 5 which is vaccinia., fowlpox, avipox, TROVAC, 
ALVAC NYVAC or MVA. 

30 7, The poxvirus of claim 6 which is ALVAC, 



WO ©1/30847 



PCT/€ArtO/f>1254 



- 67 - 

8. A composition comprising the nucleic acid of any one of claims 1-7 and a 
pharmaceutkalhy acceptable diluent or carrier. 

5 9. A composition according to claim 8 further comprising an adjuvant. 

10. A cell comprising a nucleic acid according to any one of claims 1-7 
wherein the ceil expresses a polypeptide encoded by the nucleic acid. 

10 11 . A cell according to claim 10 wherein the cell is an antigen-presenting cell. 

12. A cell according to claim 10 wherein the cell is a dendritic cell. 

13. A recombinant virus comprising a virus into which is inserted a nucleic 
15 acid according to any one of claims 1-7 wherein the nucleic acid encodes for a 

polypeptide, the recombinant virus causing the expression of the polypeptide in 
an infected cell. 

14. A recombinant vims into which is inserted a nucleic acid according to 
20 any one of claims 1-7 wherein the nucleic acid encodes for a polypeptide, 

wherein cells infected with the said recombinant virus are capable of eliciting an 
immune response directiy against a member selected from the group consisting 
of: 

il) the polypeptide; 
25 (2) a fragment of the polypeptide; 

(3) a ceil expressing the polypeptide or a fragment thereof; or 

(4) cells binding the protein or fragment thereof. 

15. A recombinant -■.'irus according to claim 13 or 14 selected from 
30 adenovirus, alphavirus, or poxvirus. 
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16. A recombinant vims according to claim 15 wherein the poxvirus is 
vaccinia, fowlpox, avipox, TROVAC, ALVAC, NYV AC or MVA. 

5 17. A recombinant virus according to claim 16 wherein the virus is ALVAC. 

18. A composition comprising a recombinant virus of any one of claims 13 
to 17 and a pharmaceutical] y acceptable diluent or carrier. 

10 19. An isolated protein encoded by a nucleic acid molecule according to any 
one of claims 1-7, 

20, An isolated protein having the activity of a modified gplOO protein, 

IS 21. A protein having the amino acid sequence shown in Figure 2 
(SEQ.ID.Na2). 

22. A method of modulating an animal's immune system comprising 
administering an effective amount of a gplOO or gplOO which has been modified. 

20 

23. A method according to claim 22 where the gplOO is gplOOM. 

24. A method according to claim 22 wherein the gplOO is gplOOM. 

25 25. A method according to claim 24 wherein the gplOOM has a nucleic acid 
sequence as shown in Figure 1 (SEQJD.NO.1). 

26. A method according to claim 23 wherein the gplOOM has an amino acid 
shown in Figure 2 (SEQID.NO.2). 

30 
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27. A method of modulating an animal's immune system comprising 
administering to an animal in need thereof, an effective amount of a vector, into 
which has been inserted a gpWO which has been modified, thereby modulating 
the animal's immune system. 

5 

28. A method according to claim 27 wherein the vector is administered wife 
a lymphokine, cytokine, or a co-stimulatory molecule. 

29. A method according to claim 28 wherein the cytokine is GM-CSF, 11,-2, 
10 IL-12,TNF,orIFNYL 

30. A method according to claim 28 wherein the molecule is a lymphokine, 

31. A method according to claim 28 wherein the molecule is co-stimulatory 
15 molecule. 

32. A method according to claim 31 wherein the co-stimulatory molecule is 
a molecule of the 87 family. 

20 33. A method according to any one of claims 27-32 wherein the vector is an 
adenovirus, alphaviras or poxvirus. 

34. A method according to claim 33 wherein the poxvirus is vaccinia, 
fawlpox, avipox, TROVAC, ALVAC, NYVAC or MVA. 

25 

35. A method according to claim 34 wherein the poxvirus is ALVAC 

36. A method for prophylactic treatment of cancer comprising 
administering to an animal an effective amount of a modified gplOO or 
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immunogenic fragment thereof, or a nucleic acid sequence encoding a modified 
gplOO or immunogenic fragment thereof. 

37. A method according to claim 36 wherein the modified gplOO has an 
5 amino acid sequence as shown in Figure 2 (SEQJD,N0.2), 

38. A method according to claim 36 wherein the nucleic acid sequence is as 
shown in Figure 1 (SEQ.ID.NO.l). 

10 39. A method according to any one of claims 36, 37 or 38 wherein the cancer 
is a melanoma. 

40. A melanoma vaccine comprising a nucleic acid sequence encoding a 
modified gplOO. 

15 

41 . A vaccine according to claim 40 wherein the modified gplOO is gplOOM. 

42. A vaccine according to claim 41 wherein the gplOOM has the amino acid 
sequence as shown in Figure 2 (SEQ.ID.NO.2). 

20 

43. A modified gplOO protein sequence which is modified to enhance its 
binding to MHC molecules. 

44. A modified protein sequence according to claim 43 wherein the protein 
25 is gplOOM. 

45. The protein of claim 44 wherein the amino acid sequence is as shown in 
Figure 2 (SEQ.ID.NO.2). 
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46. A vaccine comprising a modified gjflOO nucleic acid sequence or its 
corresponding protein or protein fragment capable of eliciting the production of 
antibodies in a animal to corresponding antigens. 

5 47. A vaccine according to claim 46 wherein the protein corresponding to 
the nucleic acid sequence is gplOOM. 

48. A vaccine according to claim 46 wherein the modified gplOO nucleic acid 
sequence is gplOOM, 

10 

49. A vaccine according to claim 48 wherein the gplOOM nucleic acid 
sequence is as shown in Figure 1 (SEQ.ID.NO.1). 

50. A vaccine according to claim 47 wherein the gplOOM has an amino acid 
15 sequence as shown in Figure 2 (SEQ.ID.NO.2). 

51. A vaccine comprising a modified gplOO nucleic acid sequence or its 
corresponding protein or protein fragment capable of eliciting a cellular immune 
response. 

20 

52. A vaccine according to claim 51 wherein the protein corresponding to 
the nucleic acid sequence is gplOOM. 

53. A vaccine according to claim 51 wherein the modified gplOO nucleic acid 
25 sequence \& gplOOM. 

54. A vaccine according to claim 53 wherein the gplOOM nucleic acid 
sequence is as shown in Figure 1 {SBQID.NO.I). 
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55. A vaccine according to claim 52 wherein the gplOOM has ait amino acid 
sequence is as shown in Figure 2 (SEQID.NO.2). 

56. An imrmmogenic composition containing a vaccine vector encoding for 
5 a modified gplOO molecule. 

57. A composition according to claim 56 wherein the modified gplOO 
molecule is gplOOM. 

10 58. A compos] lion according to claim 57 wherein the modired gplOOM has 
an amino acid sequence according to Figure 2 (SEQ ID NO.?.}. 

59. A composition according to any one of claims 56, 57 or 58 wherein the 
vector is an adenovirus, aiph^vsrus or poxvirus. 

15 

60. A composition according to claim 54 wherem the powims is vaccinia, 
fovvlpox, avipov, TROVAC ALVAC, NfYVAC or MVA. 

61. A composition according to i laim ( >0 wherein the poxvirus is AI V A.C 

20 

62. Immunogenic fragments of an isolated gplOOM protein encoded by a 
nucleic acid molecule having a sequence according to SED ID NO. 1. 
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FIGURE 1 



ATGG ATCTGGTGCT AAAAAGATGC CTTCTTCATT TGGCTGTGAT 
AGGTGCTTTG CTGGCTGTGG GGGCTACAAA AGTACCCAGA AACCAGGACT GGCTTGGTGT 
CTCAAGGCAA CTCAGAACCA AAGCCTGGAA CAGGCAGCTG TATCCAGAGT GGACAGAAGC 
CCAGAGACTT GACTGCTGGA GAGGTGGTCA AG7GTCCCTC AAGGTCAGTA ATGATGGGCC 
TACACTGATT GGTGCAAATG CCTCCTTCTC TATTGCCTTG AACTTCCCTC GAAGCCAAAA 
GGTATTGCCA GATGGGCAGG TTATCTGGGT CAACAATACC ATCATCAATG GGAGCCAGG7 
GTGGGGAGGA CAGCCAGTGT ATCCCCAGGA AACTGACGAT GCCTGCATCT TCCCTGATGG 
TGGACCTTGC CCATCTGGCT CTTGGTCTCA GAAGAGAAGC TTTGTTTATG TCTGGAAGAC 
CTGGGGCCAA TACTGGCAAG TTCTAGGGGG CCCAGTGTCT GGGCTGAGCA TTGGGACAGG 
CAGGGCAATG CTGGGCACAC ACACGATGGA AGTGACTGTC TACCATCGCC GGGGATCCCG 
GAGCTATGTG CCTCTTGCTC ATTCCAGCTC AGCCTTCACC ATTATGGACC AGGTGCCTTT 
CTCCGTGAGC GTGTCCCAGT TGCGGGCCTT GGATGGAGGG AACAAGCACT TCCTGAGAAA 
TCAGCCTCTG ACCTTTGCCC TCCAGCTCCA TGACCCCAGT GGCTATCTGG CTGAAGCTGA 
CCTCTCCTAC ACCTGGGACT TTGGAGACAG TAGTG6AACC CTGATCTCTC GGGCACTTGT 
GGTCACTCAT ACTTACCTGG AGCCTGGCCC AGTCACTGTT CAGGTGGTCC TGCAGGCTGC 
CATTCCTCTC ACCTCCTGTG GCTCCTCCCC AGTTCCAGGC ACCACAGATG GGCACAGGCC 
AACTGCAGAG GCCCCTAACA CCACAGCTGG CCAAGTGCCT ACTACAGAAG TTGTGGGTAC 
TACACCTGGT CAGGCGCCAA CTGCAGAGCC CTCTGGAACC ACATCTGTGC AGGTGCCAAC 
CACTGAAGTC ATAAGC ACT G CACCTGTGCA GATGCCAACT GCAGAGAGCA CAGGTATGAC 
ACCTGAGAAG GTGCCAGTTT CAGAGGTCAT GGGTACCACA CTGGCAGAGA TGTCAACTCC 
AGAGGCTACA GGTATGACAC CTGCAGAGG? ATCAATTGTG GTGCTTTCTG GAACCACAGC 
TGCACAGGTA ACAACTACAG AGTGGGTGGA GACCACAGCT AGAGAGCTAC CTATCCCTGA 
GCCTGAAGGT CCAGATGCCA GCTCAATCAT GTCTACGGAA AGTATTACAG GTTCCCTGGG 
CCCCCTGCTG GATGGTACAG CCACCTTAAG GCTGGTGAAG AGACAAGTCC CCCTGGATTG 
TGTTCTGTAT CGATATGGTT CCTTTTCCGT CACCCTGGAC ATTGTCCAGG GTATTGAAAG 
TGCCGAGATC C'fGCAGGCTG TGCCGTCCGG TGAGGGGGAT GCATTTGAGC TGACTGTGTC 
CTGCCAAGGC GGG r TGCCCA AGGAAGCCTG CATGGAGATC TCATCGCCAG GGTGCCAGCC 
CCCTGCCCAG CGGCTGTGCC AGCCTGTGCT ACCCAGCCCA GCCTGCCAGC TGGTTCTGCA 
CCAGATACTG AAGGGTGGCT CGGGGACATA CTGCCTCAAT GTGTCTCTGG CTGATACCAA 
CAGCCTGGCA GTGGTCAGCA CCCAGCTTAT CATGCCTGGT CAAGAAGCAG GCCTTGGGCA 
GGTTCCGCTG ATCGTGGGCA TCTTGCTGGT GTTGATGGCT GTGGTCCTTG CATCTCTGAT 
ATATAGGCGC AGACTTATGA AGCAAGACTT CTCCGmCCC CAGTTGCCAC ATAGCAGCAG 
TCACTGGCTG CGTCTACCCC GCATCTTCTG CTCTTGTCCC ATTGGTGAGA ACAGCCCCCT 
CCTCA.G.TGGG. CAGCAGGTCT GA 
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FIGURE 2 
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(CONT'D) 



Ala Glu Sex Thr Gly Met Thr Fro Glu Lys Val Pro Val Ser Glu val 

370 375 380 

Met Gly Thr Thr Leu Ala Glu Me- Ser Thr Pro Glu Ala Thr Gly Met 
385 390 335 400 

Thr Pro Ala Glu Val Ser lis Val Val Leu Ser Gly Thr Thr Ala Ala 

4.0 S 410 415 

Gin Val 'Thr Thr Thr Glu Trp Val Glu Thr Thr Ala Are. Giu Leu Pro 

420 425 43 0 

He Pro Glu Pro Glu Gly Pro Asp Ala Ser Ser He Met Ser Thr Glu 

435 440 445 

Ser lie Thr Gly Ser Leu Gly Pro Leu Leu Asp Gly Thr Ala Thr Leu 

450 455 460 

Arg Leu Val Lys Arg Gin Val Pro Leu Asp Cys Val Leu Tyr Arg Tyr 
465 470 475 430 

Gly Ser Phe Ser Val Thr Leu Asp lie Val Gin Gly II® Glu Ser Ala 

485 430 495 

Glu lie Leu Gin Ala Val Pro Ser Gly Glu Gly Asp Ala Phe Glu Leu 

500 505 510 

Thr Val Ser Cys Girt Gly Gly Leu Pro Lys Glu Ala Cys Met Glu lie 

515 520 525 

Ser Ser Pro Gly Cys Gin Pro Pro Ala Gin Arg Leu Cys Gin Pro Val 

530 535 540 

Leu Pro Ser Pro Ala Cys Gin Leu Val Leu His Gin lie Leu Lys Gly 
545 550 555 560 

Gly Ser Gly Thr 'Tyr Cys Leu Asn Val Ser Leu Ala Asp Thr Asn Ser 

S65 570 575 

Leu Ala Val Val Ser Thr Gin Leu Tie Met Pro Gly Gin Glu Ala Gly 

580 585 590 

Leu Gly Gin Val Pro Leu He Val Gly lie Leu Leu Val Leu Met Ala 

595 600 605 

Val Val Leu Ala Ser Leu He Tyr Arg Arg Arg Leu Met Lys Gin Asp 

6:10 615 620 

Phe Ser Val Pro Gin Leu Pro His Ser Ser Ser His Trp Leu Arg Leu 
625 630 635 640 

Pro Arg He Phe Cys Ser Cys Pro He Gly Glu Asn Ser Pro Leu Leu 

S45 650 655 

Ser Giy Gin Gin Val 
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FIGURE 3 

Nucleotide Sequence of CSHSgpiQOM 

1-254 left CS flanking arm 

2SS-376 H6 promoter 

377-2362 modified gplOO gene 

2363-2534 right C5 flanking arm 

1 GGCTACTTTT CAACAAAGGA GCAGATGTAA ACTACATCTT TGAAAGAAAT GGAAAATCAT 
61 ATACTGTTTT GGAATTGATT AAAGAAAGTT ACTCTGAGAC ACAAAAGAGG TAGCTGAAGT 
121 GGTACTCTCA AAGGTACGTG ACTAATTAGC TATAAAAAGG ATCGTCGACG AGCTCGAATT 
181 CGGATCCGGG TTAATTAATT AGTCATCAGG CAGGGCGAGA ACGAGACTAT CtGCTCGTTA 
241 ATTAATTAGA GCTTCTTTAT TCTATACTTA AAAAGTGAAA ATAAATACAA AGGTTCTTGA 
301 GGGTTGTGTT AAATTGAAAG CGA6AAATAA TCATAAATTA TTTCATTATC GCGATATCCG 
361 TTAAGTTTGT ATCGTAATGG ATCTGGTGCT AAAAAGATGC CTTCTTCATT TGGCTGTGAT 
421 AGGTGCTTTG CTGGCTGTGG GGGCTACAAA AGTACCCAGA AACCAGGACT GGCTfiTGGTGT 
481 CTCAAGGCAA CTCAGAACCA AAGCCTGGAA CAGGCAGCTG TATCCAGAGT GGACAGAAGC 
541 CCAGAGACTT GACTGCTGGA GAGGTGGTCA AGTGTCCCTC AAGGTCAGTA ATGATGGGCC 
601 TACACTGATT GGTGCAAATG CCTCCTTCTC TATTGCCITG AACTTCCCTG GAAGCCAAAA 
661 GGTATTGCCA GATGGGCAGG TTATCTGGGT CAACAATACC ATCATCAATG GGAGCCA6GT 
721 GTGGGGAGGA CAGCCAGTGT ATCCCCAGGA AACTGACGAT GCCTGCATCT TCCCTGATGG 
781 TGGACCTTGC CCATCTGGCT CTTGGTCYCA GAAGAGAAGC TTTGTTTATG TCTGGAAGAC 
841 CTGGGGCCAA TACTGGCAAG TTCTAGGGGG CCCAGTGTCT GGGCTGAGCA TTGGGACAGG 
901 CAGGGCAATG CTGGGCACAC ACACGATGGA AGTGAGTGTC TACCATCGCC GGGGATCCCG 
§61 GAGCTATGTG CCTCTTGCTC ATXCCAGCTC AGCCTTCACC ATTATGGACC AGGTGCCTT* 
1023 CTCCGTGAGC GTGTCCCAGT TGCGGGCCTT GGATGGAGGG AACAAGCACT TCCTGAGAAA 
1081 TCAGCCTCTG ACCTTTGCCC TCCAGCTCCA TGACCCCAGT GGCTATCTGG CTGAAGCTGA 
1141 CCTCTCCTAC ACCTGGGACT TTGGAGACAG TAGTGGAACC CTGATCTCTC GGGCACTTGT 
1201 GGTCACTCAT ACTTACCTGG AGCCTGGCCC AGTCACTGTT CAGGTGGTCC TGCAGGCTGC 
1261 CATTCCTCTC ACCTCCTGTG GCTCCTCCCC AGTTCCAGGC ACCACAGAT6 GGCACAGGCC 
1321 AACTGCAGAG GCCCCTAAGA CCACAGCTGG CCAAGTGCCT ACTACAGAAG TTGTGGGTAC 
1381 TACACCTGGT CAGGCGCCAA CTGCAGAGCC CTCTGGAACC A.CATCTGTGC AGGTGCCAAC 
1441 CACTGAAGTC ATAAGCACTG CACCTGTGCA GATGCCAACT GCAGAGAGCA CAGGTATGAC 
1501 ACCTGAGAAG GTGCCAGTTT CAGAGGTCAT GGGTACCACA CTGGCAGAGA TGTCAACTCC 
1561 AGAGGCTACA GGTATGACAC CTGCAGAGGT ATCAATTGTG GTGCTTTCTG GAACCACAGC 
1621 TGCACAGGTA ACAACTACAG AGTGGGTGGA GACCACAGCT AGAGAGCTAC CTATCC„rGA 
1681 GCCTGAAGGT CCAGATGCCA GCTCAATCAT GTCTACGGAA AGTATTACAG GTTCCCTGGG 
17 41 CCCCCTGCTG GATGGTACAG CCACCTTAAG GCTGGTGAAG AGACAAGTCC CCCTGGATTG 
1801 TGTTCTGTAT CGATATGGTT CCTTTTCCGT CACCCTGGAC ATTGTCCAGG GTATTGAAAG 
1861 TGCC6AGATC CTGCAGGCTG TGCCGTCCGG TGAGGGGGAT GCATTTGAGC TGACTGTGTC 
1921 CTGCCAAGGC GGGCTGCCCA AGGAAGCCTG CATGGA6ATC TCATCGCCAG GGTGCCAGCC 
1981 CCCTGCCCAG CGGCTGTGCC AGCCTGTGCT ACCCAGCCCA GCCTGCCAGC TGGTTCTGCA 
2041 CCAGATACTG AAGGGTGGCT CGGGGACATA CTGCCTCAAT GTGTCTCTGG CTGATACCAA 
2101 CAGCCTGGCA GTGGTCAGCA CCCAGCTTAT CATGCCTGGT CAAGAAGCAG GCCTTGGGCA 
2161 GGTTCCGCT6 ATCGTGGGCA TCTTGCTGGT GTTGATGGCT GTGGTCCTTG CAfCTCTGAT 
2221 ATATAGGCGC AGACTTATGA AGCAAGACTT CrCCGTACCC CAGTTGCCAC ATAGCAGCAU 
2281 TCACTGGCTG CGTCTACCCC GCATCTTCTG CTCTTGTCCC ATTGGTGAGA ACAGCCCCCT 
2341 CCTCAGTGGG CAGCAGGTCT GATTTTTATC TCGAGTCTAG AATCGATCCC GGGTTTTTAT 
2401 GACTAGTTAA TCACG6CCGC TTATAAAGAT CTAAAATGCA TAATTTCTAA ATAATGAAAA 
2461 AAAAGTACAT CATGAGCAAC GCGTTAGTAT ATTTTACAAT GGAGATTAAC GCTCTATACC 
2S21 GTTCTATGTT TATT 
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FIGURE 5 



Oligoouckotidc Primers 



JDC54 

CGT GCC ATG GCA CAC AAA AGA GGT AGC TGA A 
U>€5-2 

CCA GGC GGC CGC ACT AAC GCG TTG CTC ATG ATG 
C5L 

CAC AAA AGA GGT AGC TGA AGT 
MEL 01 

ATG GAT CTG GTG CTA AAA AGA 
MEL 05 

ACC TTG CCC ATC TGO CTC TTG 
MEL 09 

AGA TGC CAG CTC AAT CAT GTG 
C5R 

ATA GAT CTT TAT AAG CGG CCG 
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FIGURE 6 



1 2 3 4 5 

4£MPft «* 101^ 




Molecular Weight Markers: 2W). W.b, t»8, 43, 3>. 18. 14 kl>a 

I arse 1 * Uninfected 1 k-1 a cells 

Lane 2: HoLa cells infected with ALVAC 

Lane 3. HeLa cells infected with ALVAC-yplOU (vCP1465) 

1 ane4- HeLaoJjs mfceted with ALVA(\?}-CpHXJM(vCP1584) 

Lane 5 HeLj idii infected with ALVACC)-gplOOM<sisterof vCPI584) 
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FIGURE 7 




Molecular Weight Markers: 97, 68. 43, 29 kDa 

Lane 1 : Uninfected HeLa cells 

Lane 2; HeLa cells infected with ALVAC 

Lane 3: Hel^a ceils infected with ALVAOgpIQO (vCP1465) 

Lane 4: I M ,a cells infected with A LVAC(2)-gp 1 00M (vCP 1 584) 
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FIGURE 12 



[Antibodie s to gp100| 




Group 1 53 57 96 Group 3 68 

57 96 Group 2 68 S7 9$ 

Day of bleed 
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